Search History Transcript 



Page 1 of 1 



WEST Search History 



ttllllly j|i|l!!i!rg| fiStear f Cancel 



WW 



DATE: Wednesday, November 17, 2004 

... , _ Set „ Hit 
H,de? Name Qm! ^ Count 

DB=USPT; PLUR=YES; OP-AND 

□ LI fragment.clm. near5 c.clm. 1326 

|-| ^2 LI and (botx or bota or botox or botulin or botulism or botulinum or toxin or ^ 
neurotoxin or bont or rbotox or rbonta).clm. 

END OF SEARCH HISTORY 



\ 



http://westbrs:9000Mn/cgi-bin/srchhist.pl?state=tf9nat.55. l&f=ffsearch&userid=gportner 1 1/17/04 



■■IIIIIIIIIMII 

US006461617B1 

(i2) United States Patent <io) Patent No.: us 6,461,617 bi 

Shone et al. (45) Date of Patent: Oct. 8, 2002 



(54) RECOMBINANT TOXIN FRAGMENTS 

(75) Inventors: Clifford Charles Shone; Conrad 
Padraig Quinn, both of Wiltshire; 
Keith Alan Foster, Surrey, all of (GB) 

(73) Assignees: Microbiological Research Authority, 
Salisbury (GB); The Speywood 
Laboratory Limited, London (GB) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 09/255,829 

(22) Filed: Feb. 23, 1999 

Related U.S. Application Data 

(63) Continuation of application No. PCT/GB97/02273, filed on 
Aug. 22, 1997, which is a continuation-in-part of application 
No. 08/782,893, filed on Dec. 27, 1996, now abandoned. 

(30) Foreign Application Priority Data 

Aug. 23, 1996 (GB) 9617671 

Dec. 13, 1996 (GB) 9625996 

(51) Int. CI. 7 A61K 39/02; A61K 39/38; 

A61K 39/00; C12P 21/06; C12P 21/04 

(52) U.S. CI 424/236.1; 424/157.1; 

424/164.1; 424/167.1; 424/178.1; 424/179.1; 
424/184.1; 424/235.1; 424/234.1; 424/236.1; 
424/239.1; 424/247.1; 530/300; 530/350; 
530/825; 435/69.1; 435/70.1; 435/71.1; 
435/71.2; 435/69.7; 435/252.33; 536/23.4; 

536/23.7 

(58) Field of Search 424/236.1, 235.1, 

424/234.1, 184.1, 237.1, 247.1, 183.1, 178.1, 
179.1; 530/300, 350, 825; 426/167.1, 164.1, 
157.1; 435/69.1, 70.1, 71.1, 71.2, 69.7, 
252.35, 320.11; 536/23.7, 23.4 

(56) References Cited 

U.S. PATENT DOCUMENTS 
4,594,336 A * 6/1986 Bizzini 

5,919,665 A 7/1999 Williams 435/71.1 

6,043,042 A 3/20OO Shone et al 435/7.1 





FOREIGN PATENT DOCUMENTS 


WO 


WO 94/21300 


9/1994 


wo 


WO 94/21684 


9/1994 


wo 


WO96/2802 


* 5/1996 


wo 


WO 96/12802 


5/1996 


wo 


WO 96/33273 


10/1996 


wo 


WO 98/08540 


3/1998 



OTHER PUBLICATIONS 



Rudinger et al ; Characteristics of the amino acids as 
components of a peptide hormone sequence; Peptide Hor- 
mones ; Edited byu Parsons ; University Park Press; Balti- 
more, 1976.* 



Poulain et al, Inhibition of transmitter release by botulinum 
neurotoxin A, European Journal of Biochemistry, vol. 185, 
pp. 197-203, 1989.* 

Niemann, H., "Molecular Biology of Clostridial Neurotox- 
ins," In Sourcebook of Bacterial Protein Toxins, Cfi. 15, 
Alouf, J.E. and Freer, J.H., editors, Academic Press Limited, 
London, pp. 303-348 (1991). 

Poulain, B. et al., "Inhibition of transmitter release by 
botulinum neurotoxin A: Contribution of various fragments 
to the intoxication process," J. Biochem. 755:197-203 
(1989). 

Binz, T, et al., "The Complete Sequence of Botulinum 
Neurotoxin Type A and Comparison with Other Clostridial 
Neurotoxins,"/. Biol Chem. 2(55:9153-9158 (Jun. 1990). 

Kurazono, H., et al., "Minimal Essential Domains Specify- 
ing Toxicity of the Light Chains of Tetanus Toxin and 
Botulinum Neurotoxin Type A," /, Biol Chem. 
267:14721-14729 (Jul. 1992). 

Li et al., "A Single Mutation in the Recombinant Light 
Chain of Tetanus Toxin Abolishes its Proteolytic Activity 
and Removes the Toxicity Seen after Reconstitution with 
Native Heavy Chain/' Biochem. 55:7014-7020 (Jun. 1994). 

International Search Report of International Application No. 
PCT/GB97/02273, mailed Jan. 30, 1998. 

Bizzini, B., "Investigation of the Mode of Action of Tetanus 
Toxin with the Aid of Hybrid Molecules Consisting in Part 
of Tetanus Toxin-Derived Fragments," in Bacterial Protein 
Toxins, pp. 427-434, Academic Press London (1984). 

* cited by examiner 

Primary Examiner — Lynette R. F. Smith 
Assistant Examiner — Padma Baskar 

(74) Attorney > Agent, or Firm — Sterne, Kessler, Goldstein 
& Fox P.L.L.C. 

(57) ABSTRACT 

A polypeptide has first and second domains which enable the 
polypeptide to be translocated into a target cell or which 
increase the solubility of the polypeptide, or both, and 
further enable the polypeptide to cleave one or more vesicle 
or plasma-membrane associated proteins essential to exo- 
cytosis. The polypeptide thus combines useful properties of 
a clostridial toxin, such as a botulinum or tetanus toxin, 
without the toxicity associated with the natural molecule. 
The polypeptide can also contain a third domain that targets 
it to a specific cell, rendering the polypeptide useful in 
inhibition of exocytosis in target cells. Fusion proteins 
comprising the polypeptide, nucleic acids encoding the 
polypeptide and methods of making the polypeptide are also 
provided. Controlled activation of the polypeptide is pos- 
sible and the polypeptide can be incorporated into vaccines 
and toxin assays. 

10 Claims, 11 Drawing Sheets 
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CLAIMS: 



What is claimed is: 



1. A non-toxic polypeptide comprising first, second and third domains, wherein 
(a) said first domain comprises a botulinum toxin light chain and cleaves one 
or more vesicle or plasma-membrane associated proteins essential to 
exocytosis, (b) said second domain comprises the first 100 N-terminal amino 
acids of a botulinum toxin heavy chain and (i) translocates the polypeptide 
into a cell or (ii) increases the solubility of the polypeptide compared' to 
the solubility of the first domain on its own or (iii) both translocates the 
polypeptide into a cell and increases the solubility of the polypeptide 
compared to the solubility of the first domain on its own, (c) said 
polypeptide is free of clostridial neurotoxin and free of clostridial 
neurotoxin precursor that can be converted into toxin by proteolytic action, 
(d) said polypeptide is a single polypeptide, (e) said third domain is a 
tandem repeat synthetic IgG binding domain derived from domain .beta, of 
Staphylococcal protein A, and (f) said polypeptide lacks a portion designated 
H.sub.c of a botulinum toxin heavy chain. 



2. A non-toxin polypeptide comprising first, second and third domains, wherein 
(a) said first domain comprises a botulinum toxin light chain and cleaves one 
or more vesicle or plasma-membrane associated proteins essential to 
exocytosis, (b) said second domain comprises the first 100 N-terminal amino 
acids of a botulinum toxin heavy chains and (i) translocates the polypeptide 
into a cell of (ii) increases the solubility of the polypeptide compared to 
the solubility of the first domain on its own or (iii) both translocates the 
polypeptide into a cell and increases the solubility of the polypeptide 
compared to the solubility of the first domain on its own, (c) said 
polypeptide is free of clostridial neurotoxin and free of clostridial 
neurotoxin precursor that can be converted into toxin by proteolytic action, 
(d) said polypeptide is a single polypeptide, (e) said third domain is 
insulin-like growth-f actor-1 (IGF-1), and (f) said polypeptide lacks a portion 
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designated H.sub.c of a botulinum toxin heavy chain. 

3. A non-toxin polypeptide comprising first and second domains, wherein (a) 
said first domain is a botulinum toxin type A light chain variant comprising a 
sequence correspond to amino acids 1-448 of SEQ ID NO : 2 wherein three amino 
acid residues have been altered compared to that sequence, namely at residue 2 
a glutamate, at residue 26 a lysine and at residue 27 a tyrosine which first 
domain cleaves one or more vesicle or plasma -membrane associated proteins 
essential to exocytosis, (b) said second domain comprises the first 100 N- 
terminal amino acids of a botulinum toxin heavy chains and (i) translocates the 
the polypeptide into a cell of (ii) increases the solubility of the 
polypeptide compared to the solubility of the first domain on its own or (iii) 
both translocates the polypeptide into a cell and increases the solubility of 
the polypeptide compared to the solubility of the first domain on its own, (c) 
said polypeptide is free of clostridial neurotoxin and free of clostridial 
neurotoxin precursor that can be converted into toxin by proteolytic action, 

(d) said polypeptide is a single polypeptide, (e) one or both of (i) the toxin 
light chain or fragment or variant of toxin light chain and (ii) the portion 
of the toxin heavy chain are of botulinum toxin type A, and (f) said 
polypeptide lacks a portion designated H.sub.c of a botulinum toxin heavy 
chain . 

4. A non-toxin polypeptide comprising first and second domains, wherein (a) 
first domain comprises a botulinum toxin light chain and cleaves one or more 
vesicle or plasma -membrane associated proteins essential to exocytosis, (b) 
said second domain comprises the first 100 N-terminal amino acids of a 
botulinum toxin heavy chain and (i) translocates the polypeptide into a cell or 
or (ii) increases the solubility of the polypeptide compared to the solubility 
of the first domain on its own or (iii) both translocates the polypeptide into 
a cell and increases the solubility of the polypeptide compared to the 
solubility of the first domain on its own, (c) said polypeptide is free of 
clostridial neurotoxin and free of clostridial neurotoxin precursor that can be 
be converted into toxin by proteolytic action, (d) said polypeptide is a single 
single polypeptide, and (e) said polypeptide lacks a portion designated 
H.sub% c of a botulinum toxin heavy chain. 

5. A non-toxin polypeptide comprising first and second domains, wherein (a) 
said first domain comprises a botulinum toxin light chain and cleaves one or 
more vesicle or plasma-membrane associated proteins essential to exocytosis, 
(b) said second domain comprises the first 100 N-terminal amino acids of a 
botulinum toxin heavy chain and (i) translocates the polypeptide into a cell or 
or (ii) increases the solubility of the polypeptide compared to the solubility 
of the first domain on its own or (iii) both translocates the polypeptide into 
a cell and increases the solubility of the polypeptide compared to the 
solubility of the first domain on its own, (c) said polypeptide is free of 
clostridial neurotoxin and free of clostridial neurotoxin precursor that can be 
be converted into toxin by proteolytic action, (d) said polypeptide is a single 
single polypeptide, (e) said second domain comprises a portion designated 
H.sub.N of the botulinum toxin heavy chain which consists of the 423 N- 
terminal amino acids of a botulinum toxin type A heavy chain, and (f) said 
polypeptide lacks a portion designated H.sub.c of a botulinum toxin heavy 
chain . 

6. A polypeptide according to claim 5 wherein the first domain comprises a 
botulinum toxin type A light chain. 

7. A polypeptide according to claim 5 wherein said first domain is a botulinum 
toxin type A light chain variant which comprises a sequence corresponding to 
amino acids 1-448 of SEQ ID NO: 2 having at least three amino acid residues 
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which are altered compared to that sequence, namely at residue 2 a glutamate, 
residue 26 a lysine and residue 27 a tyrosine, and wherein said polypeptide 
contains 423 N-terminal amino acids of a botulinum toxin type A heavy chain. 

8. A polypeptide comprising a botulinum toxin light chain and a botulinum toxin 
toxin heavy chain lacking a C-terminal part of the botulinum toxin heavy chain 
designated H.sub.c wherein said botulinum toxin heavy chain is not capable of 
binding to cell surface receptors. 

9. A polypeptide according to claim 8 wherein said heavy chain lacks amino 
acid residues 872 -1296 of botulinum toxin A. 

10. A polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NO. 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, and 26. 
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(57) ABSTRACT 

Methods for developing vaccines to protect from neurotox- 
ins of C. botulinum have been developed. Truncated 
BoNT/A proteins of about 15-30 kDa in size produced 
immune responses that provided protection from neuronal 
damage by botulinum neurotoxins. 
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What is claimed is: 

1. An isolated polypeptide consisting of at least 100 amino acids from either 
sequence 

H.sub.3 H-IKVNN WDLFF SPSED NFTND LNKGE EITSD TNIEA AEENI SLDLI QQYYL TFNFD 
NEPEN ISIEN LSSDI IGQLE LMPNI ERFPN GKKYE LDKYT MFHYL RAQEF EHGKS RIALT NSVNE 
ALLNP SRVYT FFSSD YVKKV NKATE AAMFL GWVEQ LVYDF TDETS EVSTT DKIAD ITIII PYIGP 
ALNIG NMLYK DDFVG ALIFS GA-COOH {Seq. ID No. 21) 



H.sub.3 N-LNSSL YRGTK FIIKK YASGN KDNIV RNNDR VYINV WKNK EYRLA TNASQ AGVEK 
ILSAL EIPDV GNLSQ VWMK SKNDQ GITNK CKMNL QDNNG NDIGF IGFHQ FNNIA KLVAS NWYNR 
QIERS SRTLG CSWEF IPVDD-COOH (Seq. ID NO. 22) . 

2. A composition of matter comprising at least one polypeptide of claim 1 in a 
carrier . 

3. An isolated fusion protein of wherein a first polypeptide consisting of at 
least 100 amino acids is from either sequence 

H.sub.3 H-IKVNN WDLFF SPSED NFTND LNKGE EITSD TNIEA AEENI SLDLI QQYYL TFNFD 
NEPEN ISIEN LSSDI IGQLE LMPNI ERFPN GKKYE LDKYT MFHYL RAQEF EHGKS RIALT NSVNE 
ALLNP SRVYT FFSSD YVKKV NKATE AAMFL GWVEQ LVYDF TDETS EVSTT DKIAD ITIII PYIGP 
ALNIG NMLYK DDFVG ALIFS GA-COOH (Seq. ID NO. 21) 



H.sub.3 N-LNSSL YRGTK FIIKK YASGN KDNIV RNNDR VYINV WKNK EYRLA TNASQ AGVEK 
ILSAL EIPDV GNLSQ VWMK SKNDQ GITNK CKMNL QDNNG NDIGF IGFHQ FNNIA KLVAS NWYNR 



CLAIMS : 



or 



or 
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QIERS SRTLG CSWEF IPVDD-COOH (Seq. ID NO. 22) is fused to a second polypeptide 
which acts as an adjuvant. 

4. A polypeptide of claim 3 wherein the second polypeptide is 2A polypeptide of 
of cholera toxin. 

5. A method of immunizing a mammal susceptible to botulism by administration of 
of a composition of claim 2. 
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(57) ABSTRACT 

The present invention provides immunogenic compositions 
comprising peptides derived from the amino acid sequence 
of R aeruginosa for protecting susceptible hosts against 
diseases caused by bacterial pathogens which secrete a zinc 
metalloprotease. 
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CLAIMS: 

We claim: 

1. A peptide consisting of the amino acid sequence VSHGFTEQNSGLIYRGQSGGMNEAF 
(Sequence ID No: 1) or a fragment or conservative amino acid substitution 
variant thereof, which contains an epitope which is recognized by an antibody 
which neutralizes the proteolytic activity of Pseudomonas aeruginosa. 

2. The peptide or fragment or variant of claim 1 wherein the peptide or 
fragment or variant is a peptide having an amino acid sequence comprising at 
least nine consecutive amino acids from the amino acid sequence 
VSHGIFTEQNSGLIYRGQSGGMNEAF (Sequence ID No: 1) . 

3. The peptide or fragment or variant of claim 1 wherein the peptide or 
fragment or variant is a fragment selected from the group consisting of 

(a) VSIIGPTEQN (Sequence ID No : 2 ) ; 

(b) HGFTEQNSG (Sequence ID No:3); 

(c) FTEQNSGLI (Sequence ID No:4); 

(d) EQNSGLIYR (Sequence ID No:5); 

(e) NSGLIYRGQ (Sequence ID No:6); 

(f) GLIYRGQSG (Sequence ID No : 7 ) ; 

(g) IYRGQSGGM (Sequence ID No: 8); 

(h) RGQSGGMNE (Sequence ID No : 9 ) ; 
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(i) QSGGMNEAF (Sequence ID No:10). 



4. A peptide consisting of the amino acid sequence HGFTEQNSG {Sequence ID 
No : 3 ) . 



5. A peptide consisting of the amino sequence SGALRYMDQPSRDGRS I DM (Sequence ID 
No: 11) or a fragment or conservative amino acid substitution variant thereof, 
which contains an eptitope which is recognized by an antibody which neutralizes 
neutralizes the proteolytic activity of Pseudomonas aeruginosa. 



6. The peptide or fragment or variant of claim 5 wherein the peptide or 
fragment or variant is a peptide having an amino acid sequence comprising at 
least nine consecutive amino acids from the amino acid sequence 
SGALRYMDQPSRDGRS I DM (Sequence ID No: 11). 

7 . The peptide or fragment or variant of claim 5 wherein the peptide or 
fragment or variant is a fragment selected from the group consisting of 

(a) SGALRYMDQ (Sequence ID No: 12); 

(b) ALRYMDQPS (Sequence ID No: 13); 

(c) RYMDQPSRD (Sequence ID No: 14); 

(d) MDQPSRDGR (Sequence ID No: 15); 

(e) QPSRDGRSI (Sequence ID No: 16); 

(f ) SRDGRSIDM (Sequence ID No: 17) . 

8. A peptide consisting of the amino acid sequence RYMDQPSRD (Sequence IN 
No: 14) . 



9 . An immunogenic composition comprising at least one active component 
selected from the group consisting of: 



(a) a peptide consisting of the amino acid sequence HGFTEQNSG (Sequence ID 
No : 3 ) ; 



(b) a peptide consising of the amino acid sequence RYMDQPSRD (Sequence ID 
No : 4 ) ; 

(c) a peptide consisting of the amino acid sequence VSHGFTEQNSGLIYRGQSGGMNEAF 
(Sequence ID No:l); 

(d) a peptide consisting of the amino acid sequence SGALRYMDQPSRIDGRSIDM 
(Sequence ID No.: 11); and 



(e) a fragment or conservative amino acid substitution variant of a peptide of 
(a), (b) , (c) or (d) , which contains a epitope which is recognized by an 
antibody which neutralizes the proteolytic activity of Pseudomonas aeruginosa 



and a pharmaceutically acceptable carrier, said at least one active component 
producing an immune response when administered to a host. 
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10. The immunogenic composition of claim 9 formulated as a vaccine for 
administration to a mammal to protect the mammal against a disease caused by a 
bacterial pathogen which secretes a zinc metalloprotease . 

11. The immunogenic composition of claim 10 wherein the bacterial pathogen 
secretes a thermolysin-like metalloprotease. 

12. The inmmunogenic composition of claim 10 wherein the mammal is to be 
protected against a disease caused by a pathogen selected from the group 
consisting of Pseudomonas aeruginosa, B. cepacia, Vibrio cholerae, V. 
vulnificus, Legionella pneumophila, Serratia marcescens, Bacillus anthracis, 
Clostridium tetani, Clostridium botulinum, Aeromonas hydrophilia, 
Staphylococcus epidermidis, Staphylococcus aureus, Streptococcus sanguis, 
Streptococcus faecalis, Lysteria monocytogenes, and Pasteurella haemolytica. 

13. The immunogenic composition of claim 12 wherein the at least one active 
component is selected from the group consisting of 

(a) the peptide HGFTEQNSG (Sequence ID No:3); 

(b) the peptide RYMDQPSRD (Sequence ID No: 14); 

(c) a mixture of the peptide HGFTEQNSG (Sequence ID No : 3 } , and the peptide 
RYMDQPSRD (Sequence ID No:14). 

14. The immunogenic composition of claim 13 wherein the peptide is conjugated 
to a carrier protein. 

15. The immunogenic composition of claim 14 wherein the carrier protein is 
selected from the group consisting of keyhole limpet haemocyanin, diphtheria 
toxoid, diphtheria toxin CRM197, tetanus toxoid, P. aeruginosa exotoxin A 
mutant form, cholera toxin B subunit, pertussis toxin subunits, measles virus 
F protein and Haemophilus PRP outer membrane protein. 



http://westbrs:9000^in/gate.exe?f=DOCl&state-nm6084.66.25&ESNAME 



11/16/04 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI 

US006521235B2 

(12) United States Patent (io) Patent No.: US 6,521,235 B2 

Johnston et al. (45) Date of Patent: *Feb. 18, 2003 



(54) ALPHAVIRUS RNA REPLICON SYSTEMS 
(75) Inveators: Robert E. Johnston, Chapel Hill, NC 



(US): 
(US); 
(US); 
(US); 
(US); 
(US) 



Nancy L. Davis, Chapel Hill, NC 
Jonathan F. Smith, Cary, NC 
Peter Pushko, Frederick, MD 
Michael Parker, Frederick, MD 
George Ludwig, Frederick, MD 



(73) Assignee: 



( * ) Notice: 



The University of North Carolina at 
Chapel Hill, Chapel Hill, NC (US) 

Subject to any disclaimer, the terra of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

This patent is subject to a terminal dis- 
claimer. 



(21) Appl. No.: 09/803,600 

(22) Filed: Mar. 9, 2001 

(65) Prior Publication Data 

US 2001/0016199 Al Aug. 23, 2001 

Related U.S. Application Data 

(63) Continuation of application No. 09/620,311, filed on Jul. 20, 
2000, which is a continuation of application No. 08/981,159, 
filed oo Nov. 10, 1997, which is a continuation of applica- 
tion No. PCT/US96/07454, filed on May 21, 1996, which is 
a continuation-in-part of application No. 08/448,630, filed 
on May 23, 1995, now Pat. No. 5,792,462, application No. 
09/803,600, which is a continuation-in-part of application 
No. 09/598,569, filed on Jun. 21, 2000, which is a continu- 
ation of application No. 09/122,286, filed on Jul. 24, 1998, 
now Pat. No. 6,156,558, which is a continuation of appli- 
cation No. 08/448,630, filed on May 23, 1995, now Pat. No. 
5,792,462. 

(51) Int. CL 7 A61K 39/12; C12N 7/01; 

C12N 15/86 

(52) U.S. CI 424/199.1; 424/218.1; 

435/235.1; 435/236; 435/320.1 

(58) Field of Search 435/235.1, 236, 

435/320.1; 424/199.1, 218.1 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,650,764 A 3/1987 Temin et al. 

5,091,309 A 2/1992 Schlesinger et aL 

5,185,440 A 2/1993 Davis et al, 

5,217,879 A 6/1993 Huang et al. 

5,505,947 A 4/1996 Johnston et al. 

5,639,650 A 6/1997 Johnston et al. 

5,643,576 A 7/1997 Johnston et al. 

5,739,026 A 4/1998 Garoff et al 435/320.1 

5,766,602 A 6/1998 Xiong et a] 424/218.1 

5,789,245 A 8/1998 Dubensky et al 435/320.1 

5,792,462 A 8/1998 Johnston et al 424/199.1 

5,814,482 A 9/1998 Dubensky, Jr. et al 435/69.3 

5,843,723 A 12/1998 Dubensky, Jr. et al 435/69.3 

6,015,694 A 1/2000 Dubensky et al 435/69.3 

6,156,558 A * 12/2000 Johnston et al 435/235.1 

6,190,666 Bl 2/2001 Gaioff et al 424/208.1 





FOREIGN PATENT DOCUMENTS 


WO 


WO 92/10578 


6/1992 


wo 


WO 95/07994 


3/1995 


wo 


WO 95/27044 


.10/1995 


wo 


WO 95/31565 


11/1995 


wo 


WO 96/17072 


6/1996 


wo 


WO 96/37220 


li/1996 


wo 


WO 96/37616 


11/1996 


wo 


WO 00/39318 


7/2000 



OTHER PUBLICATIONS 

Bredenbeek et al, Sindbis Virus Expression Vectors: Pack- 
aging of RNA Replicons by Using Defective Helper RNAs, 
Journal of Virology 67 No. 11, pp. 6439-3446 (1993). 
Corsini, et al.: Efficiency of Transduction by Recombinant 
Sindbis Replicon Virus Varies Among Cell Lines, Including 
Mosquito Cells and Rat Sensory Neurons, BioTechniques, 
21:3 (492-497), Sep. 1996. 

Davis et al., Attenuating Mutations in the E2 Glycoprotein 
Gene of Venezuelan Equine Encephalitis Virus: Construc- 
tion of Single and Multiple Mutants in a Full-Length cDNA 
Clone, Virology 183 20-31 (1991). 

Davis et al,A Genetically Engineered Live Virus Vaccine for 
Venezuelan Equine Encephalitis; J. Cell Biochemistry 
Supplement O No. 17 Part D, issued 1993, Abstract N404. 
Davis et al, Virology 212:102^110 (1995)- 
Frolov et al., Alphavirus-based expression vectors: State - 
gies and applications, Proc, Natl Acad. ScL USA, vol. 93, 
pp. 11371-11377 (1996). 

Grieder et al., Specific Restrictions in the Progression of 
Venezuelan Equine Encephalitis Virus-Induced Disease 
Resulting from Single AminoAcid Changes in the Glycopro- 
teins, Virology, 206, pp. 994-1006 (1995). 
Lemm et al., Polypeptide requirements for assembly of 
functional Sindbis virus replication complexes: a model for 
the temporal regulation of minus— and plus— strand RNA 
synthesis, The EmBO Journal, vol. 13, No. 12, pp. 
2925-2934 (1994). 

(List continued on next page.) 

Primary Examiner — Mary E. Mosher 

(74) Attorney, Agent, or Firm — Myers Bigel Sibley & 

Sajovec, P.A. 



(57) 



ABSTRACT 



The present invention provides a helper cell for expressing 
an infectious, replication defective, alphavirus particle in an 
alphavims-permissive cell. The helper cell includes (a) a 
first helper RNA encoding (i) at least one alphavirus struc- 
tural protein, and (ii) not encoding at least one alphavirus 
structural protein; and (b) a second helper RNA separate 
from the first helper RNA, the second helper RNA (i) not 
encoding the alphavirus structural protein encoded by the 
first helper RNA, and (ii) encoding the at least one alphavi- 
rus structural protein not encoded by the first helper RNA. 
Preferably, the helper cell is co-transfected with a replicon 
RNA encoding an alphavirus packaging segment and an 
inserted heterogeneous RNA, such that all of the alphavirus 
structural proteins assemble together into alphavirus par- 
ticles in the cell, with said replicon RNA packaged therein. 

78 Claims, 2 Drawing Sheets 



WEST 



(12) United States Patent 

Sachs et ah 



US006776990B2 

(io) Patent No.: US 6,776,990 B2 
(45) Date of Patent: Aug. 17, 2004 



(54) METHODS AND COMPOSITIONS FOR THE 
TREATMENT OF PANCREATITIS 

(75) Inventors: George Sachs, Encino, CA (US); Kei 
Roger Aoki, Coto de Caza, CA(US) 

(73) Assignee: Allergen, Inc., Irvine, CA (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 135 days. 

(21) Appl. No.: 09/288,326 

(22) Filed: Apr. 8, 1999 

(65) Prior Publication Data 

US 2001/0018049 Al Aug, 30, 2001 

(51) Int. CI. 7 A61K 39/00 

(52) U.S. CI 424/192.1; 424/193.1; 

424/514; 424/2; 424/12 

(58) Field of Search 514/2, 12; 424/192.1, 

424/193.1, 94.1 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,919,665 A 7/1999 Williams et al. 

FOREIGN PATENT DOCUMENTS 

WO WO 91/00725 1/1991 

WO WO 95/32738 12/1995 

WO WO 96/33273 10/1996 

WO WO 98/07864 2/1998 

OTHER PUBLICATIONS 

Skolnick et al, Trends in Biotechnology 18(l):34-39, Jan. 
2000.* 

Gaisano et al. Gastroenterology 111:1661-1169, Dec. 1996. 
Accompanying Editorial: Jamieson, Gastroenterology 
111:1171-1172, Dec, 1996.* 

Ganong, W. F, In: Review of Medical Physiology, 17th 
Edition. Lange Medical Publications, East Norwalk, Con- 
necticut, p. 446.* 

Kreis, et al, Neuroscience Letters 230:89-92, 1997.* 
Gaisano et aL, J. of Biol. Chem. 269:17062-17066, Jun. 
1994.* 

Scheele et al., Gastroenterology 92(2):345-353, 1987.* 
Dangl et al. EMBO J. 7(7):1989-94, 1988.* 
Sharma et al, "Functional role of Hn-33: Enhanced cleavage 
of synaptic protein SNAP-25 by botulinum neu toxin A and 
E"; Book of Abstracts, 216. 

Fujita-Yoshigaki et al, "Vesicle-associated Membrane Pro- 
tein 2 Is Essential for cAMP— regulated Exocytosis in Rat 
Parotid Acinar Cells"; The Journal of Biological Chemistry, 
vol.271,No.22,fesue of May31 ? pp. 13130-13134. 
Binz et al, "The Complete Sequence of Botulinum Neuro- 
toxin Type A and Comparison with Other Clostridial Neu- 
rotoxins"; The Journal of Biological Chemistry, vol.265, 
No.16, Issue of Jun. 5, pp. 9153-9158. 
Tani et al, "Effect of a New Cholecystokinin Receptor 
Antagonist Loxiglumide on Acute Pancreatitis in Two 
Experimental Animal Models", Pancreas 5: pp. 284-290 
(1990). 



Rizo et al, "Mechanics of membrane fusion", Nature Struc- 
tural Biology 5: pp. 839-842 (Oct. 1998). 
Niemann et al, "Clostridial neurotoxins: new tools for dis- 
secting exocytosis", Trends in Cell Biology 4: pp. 
179-185(May 1994). 

Coffield et al, "The Site and Mechanism, of Action of 
Botulinum in Therapy with Botulinum Toxin", Neurological 
Disease and Therapy, Therapy with Botulinum Toxin, pp. 
3-13 (1994). 

Tonello et al, "Tetanus and Botulism Neurotoxias in Intra- 
cellular Protein Catabolism", Adv. Exp. Med. Biol. 389, pp. 
251-260 (1996). 

Sharma et al, "Hemagglutinin Binding Mediated Protection 
of Botulinum Neurotoxin From Proteolysis", Journal of 
Natural Toxins 7: pp. 239-253 (1998). 
Kennedy et al, Identification of Two Amino Acids of the 
Human Cholecystokinin — A Receptor That Interact with the 
N-terminal Moiety of Cholecystokinin, The Journal of Bio- 
logical Chemistry, 272: pp. 2920-2926 (1997). 
Pohl et al, "Ligand-induced Internalization of Cholecysto- 
kinin Receptors", The Journal of Biological Chemistry 272: 
pp. 18179-18184 (1997). 

Ji et al, "Direct Indentification of a Distinct Site of Interac- 
tion between the Carboxyl-terminal Residue of Cholecys- 
tokinin and the Type A Cholecystokinin Receptor Using 
Photoaffinity Labeling", The Journal of Biological Chemis- 
try 272: pp. 24393-34401 (1997). 

Jagerschmidt et al, "Mutation of Asp 100 in the Second 
Transmembrane Domain of the Cholecystokinin B Receptor 
Increases Antagonist Binding and Reduces Signal Transduc- 
tion",Molecular Pharmacology 48: pp. 783-789(1995). 
Zhou et al, "Expression and Purification of the Light Chain 
of Botulinum Neurotoxin A: ASingle Mutation Abolishes Its 
Cleavage of SNAP-25 and Neurotoxicity after Reconstitu- 
tion with the Heavy Chain, Biochemistry' * 34: pp. 
15175-15181 (1995). 

Kurazono et al, "Minimal Essential Domains Specifying 
Toxicity of the Light Chains of Tetanus Toxin and Botuli- 
num Neurotoxin Type A*", The Journal of Biological Chem- 
istry, pp. 14721-14729 (1992), 

Oblatt-Montal et al, "Formation of ion channels in lipid 
bilayers by a peptide with the predicted transmembrane 
sequence of botulinum neurotoxin A", Protein Science, vol. 
4: pp. 1490-1497(1995). 

Ulrich et al, "Molecular cloning and functional expression 
of the human gallbladder cholecystokinin A receptor", Gen 
Bank 416772, Web Site ncblnlm.nih.gov. 
Binz et al, "The complete sequence of the botulinum type A 
neurotoxin and its comparison with other Clostridial neu- 
rotoxins". Gen Bank M30196, Web Site ncib.nlm.nih.gov. 

* cited by examiner 

Primary Examiner — Patrick J. Nolan 

(74) Attorney, Agent, or Firm— Carlos A. Fisher; Martin A. 

Voet; Robert J. Baran 

(57) ABSTRACT 

Methods and compositions for the treatment of acute pan- 
creatitis in a mammal. Particular compositions comprise a 
binding element, a translocation element, and a therapeutic 
element able to prevent accumulation of digestive enzymes 
within the pancreas. 

24 Claims, No Drawings 



WEST 



Record List Display 



Page 1 of 4 



Search Results - Record(s) 1 through 50 of 58 returned. 



□ 1. 6780408 . 22 Sep 00; 24 Aug 04. Genes encoding hybrid bacillus thuringiensis toxins. Bosch; 
Hendrik Jan, etal. 424/93.2; 424/93.461 435/252.3 435/254.1 1 435/320.1 435/418 435/419 435/69.1 
435/69.7 536/23.71 800/302. A01N063/00 C12N015/32 C12N015/63 C12N001/00 C12N005/10 
C12P021/02 A01H005/00 A01H005/10. 



□ 2. 6776990 . 08 Apr 99; 17 Aug 04. Methods and compositions for the treatment of pancreatitis. 
Sachs; George, et al. 424/192.1; 424/193.1. A61K039/00. 



□ 3. 6759241 . 27 Feb 03; 06 Jul 04. Adjuvant comprising a lipopolysaccharide antagonist. Hone; 
David M, et al. 435/325; 424/184.1 424/234.1 435/7.2 435/810. C12N005/02 C12N001/00 
G01N033/53 A61K039/38 A61K039/07. 

□ 4. 6730499 . 02 Jul 99; 04 May 04. Promoter for the Pichia pastoris formaldehyde dehydrogenase 
geneFLDl. Cregg; James M.. 435/69.1; 435/243 435/254.2 435/255.1 435/255.5 435/320.1 435/471 
435/479 435/483 435/69.2 435/69.8 536/23.1 536/24.1. C12N015/00 C12N015/09 C12N001/18 
C12P021/06 C07H021/04. 

□ 5. 6716823 . 23 Mar 00; 06 Apr 04. Noninvasive genetic immunization, expression products 
therefrom, and uses thereof. Tang; De-chu C, et al. 514/44; 424/93.21 435/320.1 435/375. A61K031/70 
A61K048/00 C12N015/00 C12N005/00. 



□ 6. 6709659 . 17 Jul 00; 23 Mar 04. Antibodies that bind testis-specific insulin homolog 
polypeptides. Lok; Si, etal. 424/198.1; 424/184.1 424/185.1 530/387.1 530/387.9 530/388.24 
530/389.2. A61K039/00. 



□ 7. 6680182 . 21 Jul 95; 20 Jan 04. Expression of recombinant fusion proteins in attenuated bacteria. 
Khan; Mohammed Anjam, et al. 435/69.7; 424/191.1 424/200.1 424/258.1 424/93.2 435/69.3. 
C12N015/09. 



□ 8. 6660498 . 10 Nov 00; 09 Dec 03. Malaria immunogenic composition. Hui; George S. N., et al. 
435/69.1; 435/69.3 530/412 530/413 530/414 530/415 530/416 530/417. C12P021/06 C12N015/09 
A23J001/00 C07K001/00 C07K014/00. 



□ 9. 6582705 . 25 Jan 96; 24 Jun 03. Acellular antibordetella vaccine. Gueirard; Pascale, et al. 
424/240.1; 424/184.1 424/203.1 424/234.1 424/236.1 424/253.1 435/183 435/232 435/243 435/252.1 
514/44. A61K039/10 A61K039/02 A61K031/70 C12N001/12. 

□ 10. 6562352 . 28 Oct 97; 13 May 03. Vaccine compositions for mucosal delivery. Roberts; Mark, et 
al. 424/240.1; 424/253.1 424/254.1 424/434 424/435. A61K039/10 A61F013/00. 

□ 11. 6551786 . 04 Jan 02; 22 Apr 03. Screen assay for selecting protein-protein interaction 
modulators. Manfredi; John. 435/6; 435/243 435/252.3 435/254.1 435/255.1 435/320.1 435/4 435/471 
435/476 435/481 435/483 435/69.1 435/69.7 435/69.9 435/7.1 435/7.31 536/23.1 536/23.4. 
G01N033/567 G01N033/569 C07H021/04 C12N001/14 C12N015/00. 

□ 12. 6521235 . 09 Mar 01; 18 Feb 03. Alphavirus RNA replicon systems. Johnston; Robert E., et al. 
424/199.1; 424/218.1 435/235; 1 435/236 435/320.1. A61K039/12 C12N007/01 C12N015/86. 

□ 13. 6521230 . 14 Mar 91; 18 Feb 03. CD25 binding molecules. Amlot; Peter Lloyd, et al. 



http ://westbrs : 9000/bin/gate. exe?f=TOC 1 1 &queue=y es&state=tf9nat.3 . 1 &USERID=gportn€. . . 1 1 /l 7/04 



Record List Display 



Page 2 of 4 



424/154.1; 424/1.49 424/133.1 424/135.1 424/143.1 424/144.1 424/153.1 424/173.1 424/178.1 
424/181.1 424/183.1 435/252.3 435/320.1 435/328 435/69.6 530/387.3 530/388.22 530/388.7 
530/388.73 530/388.75 530/391.1 530/391.3 530/391.7 536/23.1 536/23.4 536/23.5 536/23.53. 
A61K039/395 C07K016/28 C12N015/13. 

□ 14. 6488926 . 19 Jul 96; 03 Dec 02. Vaccine compositions. Khan; Mohammed Anjam, et al. 
424/93.1; 424/184.1 424/193.1 424/197.11 435/252.3 435/320.1 435/325 530/350 530/402 536/23.4. 
A01N063/00 A61K039/00 C12N015/00 C07H021/04. 



□ 15. 6468530 . 08 Apr 96; 22 Oct 02. Polyspecific immunoconjugates and antibody composites for 
targeting the multidrug resistant phenotype. Goldenberg; David M.. 424/136.1; 424/155.1 424/159.1 
424/181.1 424/183.1. A61K039/395. 

□ 16. 6348450 . 03 May 00; 19 Feb 02. Noninvasive genetic immunization, expression products 
therefrom and uses thereof. Tang; De-chu C, et al. 514/44; 424/93.21 435/320.1 435/375. A61K048/00 
C12N0 15/63. 



□ 17. 6214794 . 07 Oct 96; 10 Apr 01. Method of using hedgehog polypeptides to regulate neuronal 
cell growth. Beachy; Philip A., et al. 514/12; 514/2 530/300 530/350. C07K014/475 A61K038/18. 



□ 1 8. 6207153 . 22 May 97; 27 Mar 01 . Antigen binding fragments that specifically detect cancer 
cells, nucleotides encoding the fragments, and use thereof for the prophylaxis and detection of cancers. 
Dan; Michael D., etal. 424/138.1; 424/141.1 424/142.1 424/155.1 530/387.7 530/388.8 530/391.1 
530/391.3 530/391.7. A61K039/395. 



□ 1 9. 6204246 . 3 1 Dec 97; 20 Mar 01 . Hybrid toxin. Bosch; Hendrik Jan, et al. 514/12; 5 14/2 
530/350 530/825. A01N037/1 8 C07K014/325. 



□ 20. 6162433 . 19 Oct 98; 19 Dec 00. Non antibiotic selectable markers for live vaccines. Khan; 
Mohammed Anjam, etal. 424/184.1; 424/190.1 424/200.1 424/201.1 424/203.1 424/204.1 424/246.1 
424/254.1 424/257.1 424/258.1 424/261.1 424/264.1 424/265.1 424/269.1 424/270.1 424/272.1 
435/252.3 435/252.33 435/320.1 435/69.3 435/91.4. A61K039/02 A61K039/08 A61K039/108 
A61K039/1 12 C12N001/20. 



□ 21. 6083485 . 07 Nov 97; 04 Jul 00. Near infrared radiation in-vivo diagnostic methods and dyes. 
Licha; Kai, et al. 424/9.6; 424/1.1 1 424/1.65 424/9.1 548/100 548/146 548/215 548/300.1 548/400. 
A61K049/00 G01N031/00 G01N033/48. 



□ 22. 6077499 . 03 Nov 98; 20 Jun 00. Targeted combination immunotherapy of cancer. Griffiths: 
Gary L., etal. 424/1.49; 424/1.11 424/1.65. A61K051/00 A61M036/14. 



□ 23. 6030784 . 05 Mar 98; 29 Feb 00. Method for simultaneous identification of differentially 
expressed mRNAS and measurement of relative concentrations. Sutcliffe; J. Gregor, et al. 435/6; 
435/91.1 435/91.3 536/24.33. C 12Q00 1/68 CI 2P0 19/34 C07H02 1/04. 



□ 24. 6005004 . 07 Jun 95; 21 Dec 99. Lipophilic-polycationic delivery systems. Katz; Robert, et al. 
514/549; 514/552 514/558 514/560. A01N037/06 A01N037/02 A61K031/22 A61K031/23. 



□ 25. 5959091 . 10 Oct 86; 28 Sep 99. Truncated gene of Bacillus thuringiensis encoding a 
polypeptide toxin. Watrud; Lidia S., et al. 536/23.71;. C07H021/04. 



http://westbrs:9000/bin/gate.exe?f=TOCl l&queue=yes&state=tf9nat.3. l&USERID=gportnf... 1 1/17/04 



Record List Display 



Page 3 of 4 



□ 26. 5932471 . 30 Mar 98; 03 Aug 99. DNA encoding chimeric toxin. Williams; Diane P., et al. 
435/252.3; 435/194 435/320.1 435/325 435/419 530/350 530/351 536/23.4. C12N009/12 C12N015/31 
C07K0 14/34. 

□ 27. 5919665 . 16 Mar 95; 06 Jul 99. Vaccine for Clostridium botulinum neurotoxin. Williams; 
James A.. 435/71.1; 435/252.3 435/320.1 530/350 530/825 536/23.4. C07K019/00 C12N001/20 
C12P001/00. 



□ 28. 5863891 . 30 Mar 98; 26 Jan 99. Chimeric toxins. Williams; Diane P., et al. 514/2; 435/194 
514/12 530/350 530/351. C12N009/12 A61K038/16. 



□ 29. 5830478 . 07 Jun 95; 03 Nov 98. Method for delivering functional domains of diphtheria toxin 
to a cellular target. Raso; Victor A., et al. 424/236.1; 424/136.1 424/143.1 424/150.1 424/178.1 
424/238.1 530/387.3 530/391.7. A61K039/395. 

□ 30. 5827934 . 22 Nov 91; 27 Oct 98. Cytotoxic diphtheria toxin fragments. Villemez; Clarence L., 
et al. 530/409; 530/402 530/407. C07K001/12 C07K0 14/34. 



□ 31. 5807680 . 17 Oct 95; 15 Sep 98. Method for simulataneous identification of differentially 
expresed mRNAS and measurement of relative concentrations. Sutcliffe; J. Gregor, et al. 435/6; 
435/91.1 435/91.3 536/24.33. C12Q001/68 C12P019/34 C07H021/04. 



□ 32. 5780024 . 21 Jun 96; 14 Jul 98. Superoxide dismutase/tetanus toxin fragment C hybrid protein. 
Brown; Robert H., et al. 424/94.4; 435/189. A61K038/44 C12N015/00 C12N009/02. 



□ 33. 5763250 . 07 Jun 95; 09 Jun 98. Chimeric toxins. Williams; Diane, et al. 435/194; 530/350 
'530/351. C12N009/12 C07K014/34 C07K014/52. 



□ 34. 5762934 . 01 Jun 95; 09 Jun 98. Clostridium difficile toxin disease therapy. Williams; James 
A., et al. 424/157.1; 424/164.1 424/167.1 530/389.5. C07K016/00 A61K039/395. 



□ 35. 5753203 . 20 Dec 95; 19 May 98. CD30 ligand conjugates. Goodwin; Raymond G., et al. 
424/1.41; 424/1.69 424/192.1 424/193.1 435/69.5 435/69.7 514/883 530/351 530/402. A61K051/08 
C07K0 14/52. 



□ 36. 5716614 . 05 Aug 94; 10 Feb 98. Method for delivering active agents to mammalian brains in a 
complex with eicosapentaenoic acid or docosahexaenoic acid-conjugated polycationic carrier. Katz; 
Robert, etal. 424/94.3; 424/130.1 424/283.1 514/2. A61K038/54 A61K039/395 A61K045/00 
A61K038/00. 



□ 37. 5703039 . 07 Jun 95; 30 Dec 97. Chimeric toxins. Williams; Diane P., et al. 514/2;. 
A61K038/16. 



□ 38. 5686578 . 05 Aug 94; 1 1 Nov 97. Polyspecific immunoconjugates and antibody composites for 
targeting the multidrug resistant phenotype. Goldenberg; David M.. 530/387.3; 530/388.2 530/388.4 
530/388.8 530/388.85 530/389.1 530/389.5 530/389.7 530/391.1 530/391.9. C07K016/00 C07K016/18 
C07K016/28 C07K016/12. 



□ 39. 5683700 . 06 Jun 95; 04 Nov 97. Expression of recombinant proteins in attenuated bacteria. 
Charles; Ian George, et al. 424/200.1; 424/93.2 435/252.3 435/252.8. A61K039/00. 



http://westbrs:9000/bin/gate.exe?f=TOCl l&queue=yes&state=tf9nat.3. l&USERTD=gportn€... 1 1/17/04 



Record List Display 



Page 4 of 4 



□ 40. 5677148 . 07 Jun 95; 14 Oct 97. DNA encoding chimeric diphtheria toxins. Williams; Diane. 
435/69.7; 435/252.3 435/320.1 536/23.4 536/23.7. C12N015/62 C12N015/31. 
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L2 : Entry 27 of 58 



File: USPT 



Jul 6, 1999 



DOCUMENT- IDENTIFIER : US 5919665 A 

TITLE: Vaccine for Clostridium botulinum neurotoxin 



CLAIMS : 

1. A soluble fusion protein comprising a non -toxin protein sequence and a portion of 
of the Clostridium botulinum type A toxin, said portion of the Clostridium 
botulinum type A toxin comprising a portion of the sequence of SEQ ID NO: 28. 

2. The fusion protein of claim 1, wherein said portion of the Clostridium botulinum 
type A toxin sequence comprises SEQ ID NO: 23. 

3. The fusion protein of claim 1, wherein said non -toxin protein sequence comprises 
a poly-histidine tract. 

6. A host cell containing a recombinant expression vector, said vector encoding a 
protein comprising at least a portion of a Clostridium botulinum type A toxin 
protein sequence of SEQ ID NO: 28, and wherein said host cell is capable of 
expressing said protein as a soluble protein in said host cell at a level greater 
than or equal to 0.75% of the total cellular protein. 

7. The host cell of claim 6, wherein said portion of a toxin comprises SEQ ID 
N0:23. 

10. A soluble fusion protein, comprising at least a portion of Clostridium 
botulinum C fragment linked to a poly-histidine tag. 
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L2: Entry 12 of 58 



File: USPT 



Feb 18, 2003 



DOCUMENT-IDENTIFIER: US 6521235 B2 
TITLE: Alphavirus RNA replicon systems 

CLAIMS : 

77. The composition of claim 51, wherein the immunogen is a Botulinum toxin C 
fragment immunogen. 
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